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(57) Abstract: According to the present invention there is provided a container for the storage or transport of nuclear fuel elements 
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set of plates intersecting with a second set of plates, tbe first set of plates extending perpendicularly with respect to the second set of 
plates to define compartments having a rectangular cross section, wherein at an intersection of a first plate in the first set of plates 
and a second plate in the second set of plates, the first and second plates are interconnected by joint which comprises a locking pin 
^ extending through a passage formed through and parallel to adjacent longitudinal edges of tiiie plates. 
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A Container for Nuclear Fuel Elements 

The present invention relates to containers and, in particular, to containers for the 
storage and/or transport of nuclear fuel elements, 

5 

Typically, nuclear fiiel elements may be stored and/or transported in containers in the 
form of casks, racks for in-pond storage of spent nuclear fuel elements, flasks and 
multi-element bottles. These containers generally comprise an elongate body 
incorporating a plurality of compartments of rectangular cross section, each of which 
10 can accommodate a fuel element. The compartments are formed from elongate 
plates, which intersect one another at right angles to define a cellular grid structure. 

A problem encountered in the construction of such containers concerns the joining 
together of the plates. One method of joining the plates is to weld the plates together. 

15 However, this method has certain disadvantages. For example, the plates are usually 
made from materials such as stainless steel or boron steel which are extremely 
difficult to weld. Furthermore, the welding material used to form fillet welds 
occupies space within the compartments so that the passage of a fuel element along a 
compartment may be obstructed, A further disadvantage is that plates joined together 

20 by welds are prone to distortion due to the intense heat generated during the welding 
process. 

It is an object of this invention to provide a container for nuclear fuel elements in 
which the plates forming the compartments arc joined together in such a manner as to 
25 overcome the aforementioned disadvantages. 

According to the present invention there is provided a container for the storage or 
transport of nuclear fuel elements comprising a plurality of elongate compartments 
for receiving the nuclear fuel elements, the compartments being defined by a first set 
30 of plates intersecting with a second set of plates, the first set of plates extending 
perpendicularly with respect to the second set of plates to define compartments 
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having a rectangular cross section, wherein, at an intersection of a first plate in the 
first set of plates and a second plate in the second set of plates, the first and second 
plates are interconnected by joint which comprises a locking pin extending through a 
passage formed through and parallel to adjacent longitudinal edges of the plates. 

5 

Preferably, the joint comprises at least one projection and a recess provided in a 
longitudinal edge of the second plate, the recess on the first plate receiving a 
projection on the second plate and the recess on the second plate receiving a 
projection on the first plate, and wherein the locking pin extends through a passage 
10 provided in the projections of the first and second plates. 

In a preferred embodiment the passage for the locking pin in the projections of the 
first and second plates each comprises a groove. 

1 5 The projections may each comprise an end face extending along the longitudinal edge 
of the plate and a side face extending perpendicular thereto, wherein the groove 
extends parallel with the end face and has an access opening extending along the 
length of the groove and provided in the side face. 

20 Preferably, the access opening to the groove in the side face of the projections of the 
first plate is perpendicular with respect to the access opening to the groove in the side 
face of the projections in the second plate. 

According to a further aspect of the invention, at a position along an intersection of 
25 the first and second plates, two plates in the first set are each formed along their 
mutually adjacent longitudinal edges so as to define a tongue on each of the two 
plates, the tongues co-operating so as to present mutually adjacent surfaces, a groove 
being provided in each of the adjacent surfaces to define the passage for the locking 
pin, and wherein the tongues are accommodated in an aperture formed in the plates 
30 of the second set 
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Preferably, at a further position along the intersection of the first and second set are 
each formed along their mutually adjacent longitudinal edges so as to define a tongue 
on each of the two plates, the tongues co-operating so as to present mutually adjacent 
5 surfaces, a groove being provided on each of the adjacent surfaces to define a passage 
for the locking pin, and wherein the tongues are accommodated in an aperture formed 
in the two plates of the first set. 

The profiles of the joints at the intersections of the plates can be formed by any 
10 suitable metal cutting operation. However, it has been found that the most suitable 
method is a laser cutting technique- This technique enables the joints to be produced 
with the required dimensional accuracy. 

It has been found that the interconnecting joints according to the invention provide 
15 the ability to withstand static and dynamic loads. The resilience of the joints enables 
the container to absorb energy resulting from impacts. 

Construction of the container in accordance with the present invention enables the 
components to be transported conveniently as so-called 'flat packs'. Container 
20 assembly can be carried on site by unskilled labour. 

The absence of weld material within the compartments ensures that there is an 
increased amount of space for accommodating the fuel elements. Furthermore, there 
are no obstructions within the compartments to hinder insertion of the fuel elements, 
25 Since no heat is required for assembly the plates, in contrast to a welded assembly, 
the plates are not prone to distortion. 

The plates defining the compartments may have a thickness in the order of 5mm. If 
the containers are required to accommodate spent nuclear fuel elements, the material 
30 for the plates should be a suitable neutron poison. Typically, the material may be a 
stainless steel or a boron steel. 

3 
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The invention will now be described, by way of example, with reference to the 
accompanying drawings, in which: 

5 Figure 1 is a diagrammatic end elevation of a container having compartments for 
accommodating nuclear ftiel elements according to a preferred aspect of the 
invention; 

Figure 2 is an isometric view of the compartments shown in Figure 1; 

10 

Figure 3 is a side elevation in the direction of arrow A (Figure 2) of the 
compartments shown in Figure 1 ; 

Figure 4 is a cross section of a joint at a corner of a compartment taken on line IV-IV 
15 shown in Figure 3; 

Figure 5 is a cross section of a joint at a T-junction taken on line V-V shown in 
Figure 3, and 

20 Figures 6 and 7 are cross sections of a joint at a cross junction. 

Referring to Figure 1, there is shown a diagrammatic representation of a typical 
container 1 for receiving nuclear fuel elements (not shown). The container 1 
comprises an elongate cylindrical casing 2 within which is housed an assembly of 
25 compartments 3. The compartments arc located within the casing 2 by a plurality of 
baffle plates 4 positioned at intervals along the container 1 . 

The compartments 3 are of rectangular cross section and arc formed by sets of 
elongate plates 5, 6, A first set of plates 5 extends perpendicularly with respect to a 
30 second set of plates 6 so as to form opposing walls of the compartments 3. Although 
four compartments have been shown in Figure I , it will be apparent that any suitable 
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number of compartments can be chosen to suit a particular application. Each 
compartment 3 is of a size that is sufficient to accommodate a nuclear fuel element 

As shown in Figures 1 and 2, the first set of plates 5 comprises three pairs of plates, 
5 5a, 5b, 5c, 5d, 5e, 5f. The second set of plates 6 similarly comprises three pairs of 
plates 6a, 6b, 6c, 6d, 6e, 6f. At each junction the first and second set of plates 5, 6, 
the plates are interlocked by a pinned joint, as hereinafter described. 

A typical interlocking comer joint at a junction of the plate 5b with the plate 6e is 
10 shown in Figure 4. As seen in Figure 3, along the longitudinal edge of the plate 6e 
there is a series of alternating projections 7 and recesses 8. Similarly, formed along 
the longitudinal edge the plate 5b is a series of alternating projections 9 and recesses 
10. 

15 Formed along each of the projections 7 of the plate 6e, is a groove 1 1. The direction 
of the groove 1 1 extends parallel to a longitudinal edge 12 of the projection 7 and has 
an access opening 13 in a side face 14 of the plate 6e. Similarly, formed along each 
of the projections 9 of the plate 5b is a groove 15. The groove 15 extends in a 
direction parallel to a longitudinal edge 16 and has an access opening 17 in a side 

20 face 1 8 of the plate 5b. 

When the plates 5b and 6e are assembled, the projections and recesses 9, 10 of plate 
5b interengagc with the projections and recesses 7, 8 of the plate 6e so as to align the 
grooves 1 1 and 15, A locking pin 50 is inserted through the passage formed by the 
25 grooves 11, 15 so as to interlock the plates 5b, 6e. Since the access openings 13, 17 
of the respective grooves 11, 15 are arranged perpendicularly with respect to one 
another, the plates 5b, 6e cannot be disassembled without first removing the locking 
pin 50. 

30 At a typical T-junction, as seen in Figure 5. The three plates 5d, 6c and 6f are 
interlocked by a locking pin 50. Along a longitudinal edge of the plate 5d is a series 
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of projections 19, Between each projection 19, there is a recess 20 which has a 
length along the edge to receive a projection 21, formed on the longitudinal edge of 
plate 6f, and a projection 22, formed on the longitudinal edge of plate 6e. A recess 
23 formed on the longitudinal edge of plate 6f receives the projection 19 on plate 5d. 
5 Further recesses 24 on plate 6f are of sufficient length to receive both of the 
projections 19, 22 on plates 5d, 6e respectively. Recesses 25 formed on the 
longitudinal edge of plate 6e receives the projections 19, 21 on plates 5d, 6f, 
respectively. 

10 A groove 30 is formed along the projection 1 9 and has an access opening 31 in a side 
face of the plate 5d. Grooves 32, 33 are formed respectively in the projection 21 of 
plate 6f and in the projection 22 of plate 6c. Each of the grooves 32, 33 has an access 
opening 34, 35 on a side face of the respective plate 6f, 6e- The access openings 34, 
35 are arranged in alignment with each other, but arc disposed perpendicularly with 

15 respect to the access openings 31 of the grooves 30, Thus, when the locking pin 50 
extends through the aligned grooves 30, 32, 33, the plates 5d, 6f, 6e are completely 
interlocked, 

A cross joint formed between plates 5c, 5d, 6c, 6d as shown in Figures 6 and 7. 

20 Figure 6 is a cross section through the cross joint at a position near the end of the 
compartments 3 (corresponding to the position of lines V-V shown in Figure 3). The 
longitudinal edge of plate 5c is rebated by removing half the thickness of the plate to 
form a tongue 40. Similarly, the longitudinal edge of plate 5d is rebated to form a 
tongue 4 1 . Semi-circular grooves 42, 43 are formed in the mutually adjacent surfaces 

25 of tongues 40, 4 1 respectively. The grooves 42, 43 co-operate to form a circular 
passage through which a locking pin 50 can be inserted. The lengths of the tongues 
40, 41 along the longitudinal edges of the plates correspond to the length of a 
projection 19 along the plate 5d. The tongues 40, 41 extend from the longitudinal 
edge of the plates fay an amount equal to the thickness of the plates. 

30 
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To accommodate the tongues 40, 41, rectangular-shaped apertures 44 are formed in 
the abutting plates 6c, 6d. 

A further cross section of the cross joint is shown in Figure 7 (the cross section is 
5 taken at a position corresponding to the position of projections 21 shown in Figure 
3). A rebate formed along the longitudinal edge of plate 6c defines a tongue 45 and a 
rebated longitudinal edge of plate 6d defines a tongue 46. A semi-circular groove 47 
is formed in the tongue 45 and a semi-circular groove 48 is formed in the mutually 
adjacent surface of the tongue 46. When the plates 6c, 6d are assembled, the semi- 

10 circular grooves 47, 48 co-operate to define a circular passage through a locking pin 
50 can be inserted. The lengths of the tongue 45, 46 along the logitudinal edges of 
the plates correspond to the length of a projection 19 along the plate 5b. The tongues 
45, 46 extend from the longitudinal edge by an amount equal to the thickness of the 
plates. Rectangular-shaped apertures 49 are provided in the abutting plates 5c, 5d to 

15 accommodate the tongues 44, 45. 

The two arrangements shown in Figures 6 and 7 alternate along the length of the 
compartments at regular pilches. Thus, the tongues extend, alternately, from the 
longitudinal edge of the plates first in one direction and then at right angles thereto. 
20 When the locking pin 50 is inserted through the passage formed by the semi-circular 
grooves, the plates 5c, 5d, 6c, 6d are firmly interlocked. 
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Claims 



1 . A container for the storage or transport of nuclear fuel elements comprising a 
plurality of elongate compartments for receiving the nuclear fuel elements, 
5 the compartments being defined by a first set of plates intersecting with a 

second set of plates, the first set of plates extending perpendicularly with 
respect to the second set of plates to define compartments having a 
rectangular cross section, wherein, at an intersection of a first piate in the first 
set of plates and a second plate in the second set of plates, the first and second 
10 plates are interconnected by a joint comprising a locking pin extending 

through a passage formed through and parallel to adjacent longitudinal edges 
of the plates. 



2. A container according to claim 1, wherein the joint comprises at least one 
15 projection and a recess arc provided in a longitudinal edge of the second 

plate, the recess on the first plate receiving a projection on the second plate 
and the recess on the second plate receiving a projection on the first plate, and 
wherein the locking pin extends through a passage provided in the projections 
of the first and second plates- 

20 

3. A container according to claim 2, wherein the passage for the locking pin in 
the projections of the first and second plates each comprises a groove. 



4. A container according to claim 3, wherein the projections may each comprise 
25 an end face extending along the longitudinal edge of the plate and a side face 

extending perpendicular thereto, wherein the groove extends parallel with the 
end face and has an access opening extending along the length of the groove 
and provided in the side face. 



30 5. A container according to claim 4, wherein the access opening to the groove in 
the side face of the projections of the first plate is perpendicular with respect 
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to the access opening to the groove in the side face of the projections in the 
second plate. 

A container according to claim 1, wherein at a position along an intersection 
of the first and second plates, two plates in the first set are each formed along 
their mutually adjacent longitudinal edges so as to define a tongue on each of 
the two plates, the tongues co-operating so as to present mutually adjacent 
surfaces, a groove being provided in each of the adjacent surfaces to define 
the passage for the locking pin, and wherein the tongues are accommodated in 
an aperture formed in the plates of the second set. 

A container according to claim 6, wherein at a further position along the 
intersection of the first and second set of plates, two plates in the second set 
are each formed along their mutually adjacent longitudinal edges so as to 
define a tongue on each of the two plates, the tongues co-operating so as to 
present mutually adjacent surfaces, a groove being provided on each of the 
adjacent surface to define a passage for the locking pin, and wherein the 
tongues are accommodated in an aperture formed in the two plates of the first 
set. 
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